The studies describe alterations after hypophysectomy in the proportion of 
INTRODUCTION
Until recently, the therapeutic use of human growth hormone (hGH) has been restricted to the treatment of hGH-deficient children, but with the recent advent of new sources of growth hormone, administration is now being extended to children of small stature (Gertner, Genel, Gianfredi et al. 1984) , to patients for the improvement of nitrogen balance after thermal injury and major gastrointestinal surgery (Ponting, Halliday, Teale & Sim, 1988) or to normal adults, e.g. athletes and astronauts. Despite this, little has so far been published relating to the biochemical parameters of the effects of hGH on muscle.
It is well established that in both animals and man skeletal muscle can adapt to altered functional demands by altering its internal properties. In various experimental animal studies, morphological, histochemical, biochemical and contractile properties of fast-twitch muscles have been converted to those of slow-twitch muscles after cross-innervation (Barany & Close, 1971) , chronic stimulation of motor nerves (Eerbeck, Kernell & Verhey, 1984) or by direct stimulation of denervated muscles (Lomo, Westgaard & Engebretson, 1980) . In human skeletal muscle it was previously con¬ sidered that the proportion of type-1 and type-2 fibres in any specified muscle was determined by heredity (Komi, Viitasolo, Havu et al. 1977) , but it has now been shown that type-1 fibres may be transformed into type-2 fibres, probably through an intermediate fibre type (type 2C/1B; Dubowitz (1985) (Kugelberg, 1973) , and to react with antibodies to both fast and slow myosin (Billeter, Heizmann, Howard & Jenny, 1981) . This transform¬ ation of muscle fibres can be achieved by prolonged physical training and reversed by detraining (Larsson & Ansved, 1985) . Jansson, Sjödin & Tesch (1978) found (Chayen, Bitensky & Butcher, 1973) and lactate dehydrogenase (LDH) (Brody & Engel, 1964; Dubowitz, 1985) . SDH (Nemeth & Pette, 1981) . Also, in the rat, the SDH activity of type-2A fibres cannot distinguish them from type-1 fibres. However, compared with the normal rats, the muscles from hypophysectomized rats showed proportionately more low oxidative fibres, and proportionately fewer of the other dark and medium fibres (high oxidative). The muscle sections also appeared to lose their mosaic appearance. These changes for EDL may be summar¬ ized as follows: the ratio of low oxidative : high oxidative fibres was 0-70 (40% low oxidative fibres) in normal rats, but more than doubled to 1-60 (61% low oxidative fibres) in the EDL obtained from hypophysectomized rats.
The time-course, after hypophysectomy, of changes in the proportion of fibre types was examined using EDL muscle sections. The transitional fibres seen in these sections of EDL assessed for acid-reverse myosin ATPase were not found 4 days after hypophysectomy, After seven and eleven daily injections of these pitu¬ itary hormones to hypophysectomized rats, the fibre type profile in EDL muscle was not altered from that usually seen in hypophysectomized rats, when assessed by the acid-reverse myosin ATPase reaction (Table 3) . Thus, with these other pituitary hormones, the transitional fibres were visible in similar numbers to those in the EDL ofdiluent-treated hypophysectomized rats. Bandman, 1985) : injection of testosterone also affects fibre type proportions (Kelly, Lyons, Gambki & Rubinstein, 1985 (Crow & Kushmerick, 1982) . Treatment with GH resulted in a rapid increase in the activity of this mitochrondrial enzyme in this labile class of transitional fibres. This is in agreement with our previous results in which electron micrographs of ultrathin transverse muscle sections showed an increase in the number and size of mitochondria following GH treatment, both in the intermyofibrillar spaces and in areas just inside the sarcolemma membrane (Ayling, Wood, Moreland & Schulster, 19866) .
The effects on fibre type composition would appear to be specific for GH. None of the other six pituitary hormones was capable of decreasing the number of transitional (type-2C) fibres that was present in EDL muscle after hypophysectomy, even at the high doses administered. Preliminary studies with recombinant DNA-derived hGH have shown that biosynthetic GH has similar effects on the muscle fibre profile.
The timescale of these changes appear to be quite rapid (7-11 days). This can be compared with the 3-4 weeks reported for the biochemical and physiological changes in rabbit skeletal muscle brought about by chronic electrical stimulation (Salmon & Sréter, 1976) . Physical exercise regimes also require prolonged periods of time (6-9 weeks) before small changes are seen in the fibre type profiles of rat limb muscles (Punkt, Feustel & Pitterling, 1986 (Fig. 3) , hypophysectomized and given diluent (seven daily injections) (Fig. 4) , hypophysectomized and given hGH (seven daily injections) (Fig. 5) or hypophy¬ sectomized and given hGH (eleven daily injections) (Fig. 6) . Note the emergence of the transitional fibres in Fig. 4 which are present in reduced numbers in Fig. 5 and absent in Fig. 6. ( 40) 
